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(57) ABSTRACT

In some embodiments, apparatuses and methods are pro-
vided herein useful to provide a visual indication of a weight
of products stocked on a display assembly, such as a shelf of
a shelving unit. The visual indication is provided by virtue
of the display assembly having a product support member
with a curved configuration that sequentially flattens as
additional weight is added thereto. An electronic imaging
device can be mounted proximate to the assembly and
oriented to capture an image of the product support member
and a control circuit can be configured to receive the image
and analyze the image to determine a current stock level.
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100

Receiving one or more products on one or more of a
. . . 102
plurality of shelves of a shelving unit "\~ 10

Y

Sequentially flattening a curved configuration of the
one or more of the plurality of shelves as the one or
more products are stocked thereon such that a lateral P~ \_~ 104
dimension of the product support member varies with
respect to a weight of products stocked thereon

\ 4

Capturing one or more images of the lateral dimensions

of the product support members with one or more \_- 106

electronic imagers mounted adjacent to the shelving
unit

v
Analyzing the one or more images to estimate the
lateral dimensions of the product support members and
estimate a weight of products stocked on each of the "\~ 108

product support members based on the lateral
dimensions

A 4

Estimating a number of products on the shelf based on
product location information and the estimated weight "\ 110

A4
Sending a low stock signal in response to determining
that the number of products estimated to be on the N\ 112
shelf is at or below a predetermined number
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STOCK LEVEL INDICATION APPARATUS
AND METHOD

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 62/396,895, filed Sep. 20, 2016,
which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] This invention relates generally to retail shelving
and, more particularly, to stocking level indicating shelving
assemblies.

BACKGROUND

[0003] Tracking inventory within a retail location can be
important to a retailer. For example, if a product is out of
stock on the shelf, the retail location could be losing
potential sales. As such, retail locations can send associates
around the store to check on stock levels, but this can waste
time and money when stock levels are satisfactory. Addi-
tionally, while a retail location may be able to determine a
general number of customers within a store, it can be more
difficult to determine how many products customers are
purchasing, which can lead to long check-out lines and low
stock levels.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Disclosed herein are embodiments of systems,
apparatuses and methods pertaining to a shelving assembly
that provides an indication of a stocking level of products on
the shelving assembly. This description includes drawings,
wherein:

[0005] FIG. 1 is a perspective view of a product display
assembly having a product support member with a curved
configuration in accordance with some embodiments.
[0006] FIG. 2 is a side elevational view of a first example
shelving unit having product display assemblies mounted
thereto monitored by electronic imagers in accordance with
several embodiments.

[0007] FIG. 3 is a side elevational view of a second
example shelving unit having product display assemblies
mounted thereto monitored by electronic imagers in accor-
dance with some embodiments.

[0008] FIG. 4 is a top plan view of the shelving unit of
FIG. 3 in accordance with several embodiments.

[0009] FIG. 5 is a flowchart in accordance with some
embodiments.
[0010] Elements in the figures are illustrated for simplicity

and clarity and have not necessarily been drawn to scale. For
example, the dimensions and/or relative positioning of some
of the elements in the figures may be exaggerated relative to
other elements to help to improve understanding of various
embodiments of the present invention. Also, common but
well-understood elements that are useful or necessary in a
commercially feasible embodiment are often not depicted in
order to facilitate a less obstructed view of these various
embodiments of the present invention. Certain actions and/
or steps may be described or depicted in a particular order
of occurrence while those skilled in the art will understand
that such specificity with respect to sequence is not actually
required. The terms and expressions used herein have the
ordinary technical meaning as is accorded to such terms and
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expressions by persons skilled in the technical field as set
forth above except where different specific meanings have
otherwise been set forth herein.

DETAILED DESCRIPTION

[0011] Generally speaking, pursuant to various embodi-
ments, systems, apparatuses and methods are provided
herein useful to provide a visual indication of a weight of
products stocked on a display assembly, such as a shelf of a
shelving unit. With information about the products stocked
on the display assembly, a number of products correspond-
ing to the weight can be determined. The visual indication is
provided by virtue of the display assembly having a product
support member with a curved configuration that sequen-
tially flattens as additional weight is added thereto.

[0012] More specifically, a product display assembly is
described herein that utilizes the accumulated weight of
products stocked thereon to flatten a curved product support
member thereof. An electronic imaging device can be
mounted proximate to the assembly and oriented to capture
an image of the product support member to determine a
stock level for the products stocked thereon. Accordingly,
the assembly and electronic imaging device described herein
advantageously avoids having to manipulate or remove
products to determine a current stock level and helps a retail
location avoid being out of product on the shelf.

[0013] By some approaches, a control circuit can be
configured to receive the image from the electronic imaging
device and analyze the image to determine a current stock
level. For example, the control circuit can be configured to
estimate a weight of the products on the assembly based on
a determined deflection amount of the curved product sup-
port member. Utilizing the estimated weight and the type of
product stocked on the shelf, an approximate number of
products on the shelf can be extrapolated.

[0014] An example product display assembly 10 is shown
in FIGS. 1-4. The product display assembly 10 can be any
structure used to display products 12 for sale, such as
shelves mounted to walls or shelving units, tables, etc. The
product display assembly 10 includes a frame 14 and a
product support member 16 mounted to the frame 14 and
configured to receive the products 12 thereon.

[0015] As shown, the product support member 16 has a
curved configuration such that a lower surface 18 is concave
and an upper surface 20 thereof is convex. The product
support member 16 of this form is generally rectangular with
front and rear edge portions 22, 24 extending between side
edge portions 26, such that, in an unstocked state, the
product support member 16 has a raised intermediate portion
28 with respect to the front and rear edge portions 22, 24
thereof. So configured, as products 12 are stocked on the
product support member 16, the weight of the products 12
sequentially flattens the curved configuration of the product
support member 16 can causes it to deflect, and the amount
of deflection provides a visual indication of the accumulated
weight of the products 12.

[0016] The frame 14 includes at least a front portion 30
and lateral portions 32 extending rearwardly from the front
portion 30. If desired, the frame 14 can further include a
back portion. In some embodiments, the front edge portion
22 of the product support member 16 mounts to the frame 14
along the front portion 30 thereof. Preferably, the product
support member 16 is pivotably coupled to the frame 14 so
that as products 12 are stocked thereon and the curved
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configuration thereof sequentially flattens, the front edge
portion 22 can pivot and the rear edge portion 24 can freely
slide rearwardly along the lateral portions 32 of the frame
14. In the illustrated form, the lateral portions 32 of the
frame 14 are aligned with the side edge portions 26 of the
product support member 16. In further forms, the frame 14
can include one or more intermediate lateral portions 32 for
additional support.

[0017] The product display assembly 10 can advanta-
geously be utilized in conjunction with an electronic imager
34, such as a camera or the like, and a control circuit 36 to
remotely monitor a stock level of the products 12 on the
product display assembly 10. More specifically, the imager
34 can be configured to capture images and/or video, such
as continuously, periodically, or on command, which can
then be sent to the control circuit 36, such as over a wired
or wireless connection, for analysis. The control circuit 36
can analyze the deflection of the product support member
16, such as a lateral width thereof, a vertical height of the
curved configuration, or a gap 38 between the product
support member 16 and an adjacent surface 40, to determine
the weight of products 12 stocked thereon.

[0018] The term control circuit refers broadly to any
microcontroller, computer, or processor-based device with
processor, memory, and programmable input/output periph-
erals, which is generally designed to govern the operation of
other components and devices. It is further understood to
include common accompanying accessory devices, includ-
ing memory, transceivers for communication with other
components and devices, etc. These architectural options are
well known and understood in the art and require no further
description here. The control circuit 36 may be configured
(for example, by using corresponding programming stored
in a memory as will be well understood by those skilled in
the art) to carry out one or more of the steps, actions, and/or
functions described herein.

[0019] The control circuit 36 can be calibrated so that a
subsequent configuration of the product support member 16
can be associated with a weight of products 12 stocked
thereon. For example, the control circuit 36 can receive an
image of the product display assembly 10 in an unstocked
configuration and an image of the product display assembly
10 in a fully stocked configuration. As the weight of prod-
ucts 12 in the fully stocked configuration is known, the
control circuit 36 can associate the deflection or flattening of
the product support member 16 to the weight of the products
12 to thereby create a projection for future comparison.
Additionally, after the control circuit 36 determines the total
weight stocked on the product support member 16, the
control circuit 36 can determine which product 12 is stocked
thereon and the individual weight of each to extrapolate the
number of products 12 currently stocked on the assembly 10.
The product information, include weight and location infor-
mation, can be stored on one or more remote or local storage
devices 42, such as server and/or database devices, acces-
sible by the control circuit 36 over wired or wireless
connections.

[0020] In one example, the product display assemblies 10
can be shelves mounted to a shelving unit 44. Based on a
particular use, multiple shelving units 44 can be aligned in
a row to produce an aisle in a retail location. The shelving
unit 44 includes a base portion 46 and a back wall 48
extending upwardly therefrom. The base portion 46 can
include a base deck 50 and a kick plate 52, as commonly
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configured. A plurality of shelf notches 54 are vertically
disposed adjacent to lateral edges 56 of the back wall 48 to
provide anchor points for the shelves 10 mounted to the
shelving unit 44, and specifically for the lateral portions 32
of the frame 14. So configured, after the shelves 10 are
mounted to the back wall 48, the back wall 48 acts as the
adjacent surface 40 for determining a width of the gap 38.
After the shelving unit 44 is assembled, associates can then
stock products 12 on the shelves 10.

[0021] In a first form, as shown in FIG. 2, the back wall
48 can have an upstanding, generally vertical configuration,
such that the shelves 10 are stacked one above the other. By
one approach, the shelves 10 can be mounted to the back
wall 48 with similar configurations and gap 38 sizes. Mul-
tiple imagers 34 can be mounted adjacent to the shelving
unit 44 so that the deflection of the product support member
16 of each is monitored. By one approach, the imagers 34
can be mounted at a plurality of angles with respect to
vertical to view the shelving unit 44 from a variety of
orientations and thereby monitor all of the product support
members 16. The imagers 34 can be mounted to a ceiling,
adjacent shelving units 44, walls, or the like. In one example,
one imager 34 can be mounted to the ceiling to monitor all
of the shelves 10 mounted to the shelving unit 44 by
monitoring the lower shelves 10 through the gaps 38 of the
shelves 10 above them. In another example, one imager 34
can be mounted to the ceiling to monitor the shelves 10
mounted at the top of the shelving unit 44 and one or more
imagers can be mounted adjacent to a side or bottom of the
shelving unit 44 to monitor intermediate and lower shelves
10.

[0022] By another approach, the shelves 10 can have gaps
38 of varying sizes. For example, the topmost shelf 10 can
have the largest gap 38, and the gaps 38 of subsequent
shelves 10 can be sequentially decreased so that the width of
each gap 38 is visible from above the shelving unit 44. A
similar configuration could work with an imager 34 mounted
within the base deck and the largest gap 38 on the lowermost
shelf 10. If desired, any gaps 38, or portions thereof, can be
covered using a transparent cover to prevent products 12
from falling through the gap 38. The varying gap sizes can
be achieved by differently sized product support members
16 or by altering the mounting structure of the shelves 10,
such as T-bar mounting structures for modular units.
[0023] By another approach, as shown in FIGS. 3 and 4,
the back wall 48 can have an angled configuration such that
it tapers outwardly as it extends away from the floor and the
back end of each shelf 10 is visible from above. In the
illustrated form, the back wall 48 can include a portion
angled at an acute angle with respect to horizontal. If
desired, the back wall 48 can have a triangular configuration
with shelves 10 mounted to one or both sides thereof. The
back wall 48 can further include an open or transparent top
58 so that lower mounted shelves 10 are visible from above
the shelving unit 44. So configured, an imager 34 mounted
above the shelving unit 44 can monitor each of the product
support members 16 of the shelves 10 through the open top
58.

[0024] So configured, the product display assembly 10,
configured as described herein, can be utilized within a retail
location to monitor stock levels and determine 100 a current
stock level as shown in FIG. 5. More specifically, an
associate at a retail location can stock products 12 on the
product support member 16 of the assembly 10. As the
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products 12 are received 102 on the product support member
16, the curved configuration thereof sequentially flattens 104
due to the weight of the products 12. The electronic imager
34 can then capture 106 an image or video of the product
display assembly 10 and the deflection of the product
support member 16 thereof. As discussed above, the deflec-
tion can correspond to the width of the gap 38, a lateral
dimension of the product support member 16, a height of the
curved configuration of the product support member 16, and
so forth. The control circuit 36 receives the image or video
and analyzes 108 the deflection of the product support
member 16. The control circuit 36 then compares the
deflection to the projection for the product support member
16 created from the calibration to estimate 108 a total weight
of the stocked products 12. The control circuit 36 can also
access the product information to determine the weight of
each product 12 and estimate 110 a total number of products
12 stocked on the shelf 10 based on the estimated weight.
The control circuit 36 can compare the total number of
products 12 to a predetermined number, set in advance as
corresponding to a low stock level, and can send 112 a low
stock signal in response to determining that the total number
is at or below the predetermined number. If desired, the low
stock signal can create a work flow task to send an associate
to check on the stock level and/or restock the shelf 10 with
products 12.

[0025] In some embodiments, a stock level indication
system is described herein that includes a shelving unit
comprising an upstanding back wall and a plurality of
shelves mounted to the back wall. The plurality of shelves
each include a product support member having a curved
configuration with a convex upper surface and concave
lower surface such that an intermediate portion of the
product support member is raised with respect to outer edges
thereof. The curved configuration of the product support
members is configured to sequentially flatten as products are
stocked thereon such that a lateral dimension of the product
support member varies with respect to a weight of products
stocked on the product support member. The stock level
indication system further includes one or more electronic
imagers mounted adjacent to the shelving unit and oriented
to capture images of the lateral dimensions of the product
support members; and a control circuit in communication
with the one or more electronic imagers and configured to
analyze the images to estimate the lateral dimensions of the
product support members and estimate a weight of products
stocked on each of the product support members based on
the lateral dimensions.

[0026] By several approaches, the control circuit is con-
figured to be calibrated by analyzing one or more images of
the product support members having a minimum lateral
dimension corresponding to an unstocked configuration and
analyzing one or more images of the product support mem-
bers having a maximum lateral dimension corresponding to
a fully stocked configuration.

[0027] By some approaches, the control circuit is further
configured to access product location information; and esti-
mate the number of products on the shelf based on the
product location information and the estimated weight. By
further approaches, the control circuit can be configured to
send a low stock signal in response to determining that the
number of products estimated to be on the shelf is at or
below a predetermined number.
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[0028] By some approaches, the plurality of shelves are
mounted to the back wall such that there is a gap between the
product support member and the back wall; a depth of the
gap varies with the lateral dimension of the product support
member; the one or more electronic imagers are oriented to
capture images of the gaps; and the control circuit is
configured to estimate the weight of the products stocked on
each of the product support members based on the depth of
the gaps.

[0029] In several embodiments, a method for determining
a stock level is described herein that includes receiving one
or more products on one or more of a plurality of shelves of
a shelving unit, the shelving unit including an upstanding
back wall and the plurality of shelves mounted thereto, the
plurality of shelves each including a product support mem-
ber having a curved configuration with a convex upper
surface and concave lower surface such that an intermediate
portion of the product support member is raised with respect
to outer edges thereof; sequentially flattening the curved
configuration of the one or more of the plurality of shelves
as the one or more products are stocked thereon such that a
lateral dimension of the product support member varies with
respect to a weight of products stocked on the product
support member; capturing one or more images of the lateral
dimensions of the product support members with one or
more electronic imagers mounted adjacent to the shelving
unit; and analyzing the one or more images with a control
circuit in communication with the one or more electronic
imagers to estimate the lateral dimensions of the product
support members and estimate a weight of products stocked
on each of the product support members based on the lateral
dimensions.

[0030] By some approaches, the method further includes
calibrating the control circuit by analyzing one or more
images of the product support members having a minimum
lateral dimension corresponding to an unstocked configura-
tion and analyzing one or more images of the product
support members having a maximum lateral dimension
corresponding to a fully stocked configuration.

[0031] By several approaches, the method further includes
accessing product location information; and estimating a
number of products on the shelf based on the product
location information and the estimated weight. By further
approaches, the method can include sending a low stock
signal in response to determining that the number of prod-
ucts estimated to be on the shelf is at or below a predeter-
mined number.

[0032] By some approaches, the plurality of shelves are
mounted to the back wall such that there is a gap between the
product support member and the back wall; and a depth of
the gap varies with the lateral dimension of the product
support member; and capturing the one or more images of
the lateral dimensions of the product support members can
include capturing one or more images of the gaps; and
analyzing the one or more images to estimate the lateral
dimensions of the product support members and estimating
the weight of products stocked on each of the product
support members based on the lateral dimensions can
include analyzing the one or more images to estimate a depth
of'the gaps and estimating the weight of products stocked on
each of the product support members based on the depth of
the gaps.

[0033] Those skilled in the art will recognize that a wide
variety of other modifications, alterations, and combinations



US 2018/0082246 Al

can also be made with respect to the above described
embodiments without departing from the scope of the inven-
tion, and that such modifications, alterations, and combina-
tions are to be viewed as being within the ambit of the
inventive concept.

What is claimed is:

1. A stock level indication system comprising:

a shelving unit comprising:

an upstanding back wall;

a plurality of shelves mounted to the back wall, the
plurality of shelves each including a product support
member having a curved configuration with a convex
upper surface and concave lower surface such that an
intermediate portion of the product support member
is raised with respect to outer edges thereof, wherein
the curved configuration of the product support
members is configured to sequentially flatten as
products are stocked thereon such that a lateral
dimension of the product support member varies
with respect to a weight of products stocked on the
product support member;

one or more electronic imagers mounted adjacent to the

shelving unit and oriented to capture images of the

lateral dimensions of the product support members; and

a control circuit in communication with the one or more

electronic imagers and configured to analyze the
images to estimate the lateral dimensions of the product
support members and estimate a weight of products
stocked on each of the product support members based
on the lateral dimensions.

2. The stock level indication system of claim 1, wherein
the control circuit is configured to be calibrated by analyzing
one or more images of the product support members having
a minimum lateral dimension corresponding to an unstocked
configuration and analyzing one or more images of the
product support members having a maximum lateral dimen-
sion corresponding to a fully stocked configuration.

3. The stock level indication system of claim 1, wherein
the control circuit is further configured to:

access product location information; and

estimate the number of products on the shelf based on the

product location information and the estimated weight.

4. The stock level indication system of claim 3, wherein
the control circuit is further configured to send a low stock
signal in response to determining that the number of prod-
ucts estimated to be on the shelf is at or below a predeter-
mined number.

5. The stock level indication system of claim 1, wherein
the plurality of shelves are mounted to the back wall such
that there is a gap between the product support member and
the back wall; a depth of the gap varies with the lateral
dimension of the product support member; the one or more
electronic imagers are oriented to capture images of the
gaps; and the control circuit is configured to estimate the
weight of the products stocked on each of the product
support members based on the depth of the gaps.

6. The stock level indication system of claim 5, wherein,
with the same weight on each of the product support
members, the shelves are mounted to the back wall such that
the gaps of the shelves get sequentially smaller with a lower
mounting height.

7. The stock level indication system of claim 5, wherein
the back wall is angled outwardly so as to be at an acute
angle with horizontal and includes an intermediate opening
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or transparent portion, such that the gaps of each shelf are
disposed laterally adjacent one another when viewed from
above the shelving unit.

8. The stock level indication system of claim 5, wherein
the one or more electronic imagers comprise one electronic
imager; and the gaps are sized such that the electronic
imager can capture one or more images of all of the gaps.

9. The stock level indication system of claim 5, wherein
each shelf further comprises a transparent cover portion
configured to cover at least a portion of the gap.

10. The stock level indication system of claim 1, wherein
the one or more electronic imagers are mounted above the
shelving unit.

11. The stock level indication system of claim 1, wherein
the one or more electronic imagers comprise a plurality of
electronic imagers oriented at different angles with respect
to the shelving unit to capture images of the product support
members.

12. A method for determining a stock level, the method
comprising:

receiving one or more products on one or more of a

plurality of shelves of a shelving unit, the shelving unit
including an upstanding back wall and the plurality of
shelves mounted thereto, the plurality of shelves each
including a product support member having a curved
configuration with a convex upper surface and concave
lower surface such that an intermediate portion of the
product support member is raised with respect to outer
edges thereof;

sequentially flattening the curved configuration of the one

or more of the plurality of shelves as the one or more
products are stocked thereon such that a lateral dimen-
sion of the product support member varies with respect
to a weight of products stocked on the product support
member;

capturing one or more images of the lateral dimensions of

the product support members with one or more elec-
tronic imagers mounted adjacent to the shelving unit;
and

analyzing the one or more images with a control circuit in

communication with the one or more electronic imag-
ers to estimate the lateral dimensions of the product
support members and estimate a weight of products
stocked on each of the product support members based
on the lateral dimensions.

13. The method of claim 12, further comprising calibrat-
ing the control circuit by analyzing one or more images of
the product support members having a minimum lateral
dimension corresponding to an unstocked configuration and
analyzing one or more images of the product support mem-
bers having a maximum lateral dimension corresponding to
a fully stocked configuration.

14. The method of claim 13, further comprising:

accessing product location information; and

estimating a number of products on the shelf based on the

product location information and the estimated weight.

15. The method of claim 14, further comprising sending
a low stock signal in response to determining that the
number of products estimated to be on the shelf is at or
below a predetermined number.

16. The method of claim 12, wherein the plurality of
shelves are mounted to the back wall such that there is a gap
between the product support member and the back wall; and
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a depth of the gap varies with the lateral dimension of the
product support member; and

wherein capturing the one or more images of the lateral

dimensions of the product support members comprises
capturing one or more images of the gaps; and analyz-
ing the one or more images to estimate the lateral
dimensions of the product support members and esti-
mating the weight of products stocked on each of the
product support members based on the lateral dimen-
sions comprises analyzing the one or more images to
estimate a depth of the gaps and estimating the weight
of products stocked on each of the product support
members based on the depth of the gaps.

17. The method of claim 16, wherein capturing the one or
more images of the gaps comprises capturing an image of
the gaps with an electronic imager mounted adjacent to the
shelving unit.

18. The method of claim 12, wherein capturing the one or
more images of the lateral dimensions of the product support
members with one or more electronic imagers mounted
adjacent to the shelving unit comprises capturing a plurality
of images of the lateral dimensions with a plurality of
electronic imagers oriented at different angles with respect
to the shelving unit.
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